Article 20
Symbiotic soil organisms such as ectomycorrhizal fungi (EMF) were long thought of as an 21 inscrutable "black-box", yet the advent of molecular technologies has driven rapid advances in 22 depth (see below) -even within a single species (Stone & Kalisz, 1991; Canadell et al., 1996) . 33
However, in practice, we are (understandably) encouraged to employ uniform sampling 34 strategies, even if these are known to only scratch the surface of potential symbiont habitat in 35 some ecosystems (see below). Although the issue of limited-depth sampling has been raised 36 before (Taylor, 2002) , we are unaware of any efforts to quantify how much of the "black box" 37 typically remains out of reach of standard sampling techniques. Such information would be 38 extremely timely, due to the growing interest in accurately characterizing global patterns of 39 To begin addressing this question, we gathered sampling depth data from recent field studies 42 of EMF, and analysed these in relation to published data compiled by ecosystem ecologists 43 regarding (i) maximum rooting depths of trees and shrubs, including 137 EMF host species 44 distributed among 29 host genera, and (ii) estimates for 8 ecosystems of the mean depth above4 which 95% of all roots are located. Rooting depth data were derived from the following 46 sources: (i) EMF host species/genera from Stone & Kalisz (1991) and Canadell et al. (1996) , 47
(ii) ecosystem data from Schenk & Jackson (2002) . Sampling depth data were obtained from 48 EMF studies published in the last 5 years of New Phytologist (Table S1 ). While the concepts 49 discussed here are equally applicable to all soil-borne root symbionts, for the sake of brevity 50 we focus our attention specifically on EMF and their hosts. 51
Based on 27 articles that reported sampling depth, the average was 13.4 cm (± 1.59 s.e.m.), 52
with a median value of 10 cm. This sampling depth was approximately doubled in boreal and 53 semi-arid ecosystems, and halved in semi-arid and tropical evergreen ecosystems. In 54 comparison, none of the 29 ectomycorrhizal host genera for which data was available exhibited 55 maximum rooting depths shallower than 50 cm (Fig. 1a) , and on average maximum rooting 56 depth among the 137 host species is 530 cm (± 44 cm s.e.m.) (Fig. 1b) . Correspondingly, the 57 average proportion of maximum rooting depth assessed is estimated to be 0.068 (+ 0.0071 58 s.e.m.) across all host genera. If we consider maximum rooting depth as a proxy for the 59 amount of habitat available to symbionts, then an enormous amount of potential habitat 60 remains under-sampled, even within the Pinaceae ( our purposes it provides an overly pessimistic outlook on the completeness of current sampling 66 efforts. We therefore also considered the EMF sampling depth data in relation to estimates of 67 ecosystem-specific mean rooting depths calculated using 16 to 59 observations per ecosystem 68 type, spanning all tree and shrub species for which rooting depth data existed (Schenk & (Table S1) (Table S1 ). b. 259
Estimated mean depth (± s.e.m.) at which 95% of ecosystem roots are located using the 260 interpolated values of Schenk & Jackson (2002) . 261 Table S1 . Citation, sample depth and host species for all ectomycorrhizal articles from the last 264 5 years of New Phytologist in which sampling depth was provided. 265
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